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TENDENT OF SOIL EXPERIMENT FIELDS 

Nitrogen 
At ordinary commercial prices the nitrogen contained in t,he air above

each acre is worth more than ten million dollars. By ·means of bacteria

which live on their roots, clover and other legumes have power to draw. on
this unlimited supply of free nitrogen. 
 Nitrogen can not be purchased

and used with profit in general farming in Illinois. 

Potassium 
The ordinary prairie and timber upland of Southern Illinois contains inthe soil of one acre to a depth of seven inches sufficient total potassium forfifty bushels of wheat each year for 1900 years, if the straw is returned tothe land in manure. The supply is about 25,000 pounds, and fifty bushels
of wheat (grain only) contain thirteen pounds of potassium. Potassium
can be liberated from the soil as needed, by means of limestone and suffi­
cient decaying organic matter, such as farm manure, clover, crop residues,
and legume catch crops as green manures. Practically all potassuim con­tained in the food of animal~ is returned in the liquid and solid manure. 
Lime
Lime is a mild alkali. It is the opposite of an acid. Alkali and acid
can.not exist together; the one neutralizes the other. Clover and other
valuable crops do not grow well on acid soils. The soils of Southern Illi­
nois are acid (sour) and they should be treated with two to five tons per
acre of ground limestone, which is calcium carbonate, the kind of lime nat­
urally contained in all good soils. 
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* P o t a s s i u m  i s  a p p l i e d  a s  a  s o l u b l e .  c o r r o s i v e  s a l t .  w h i c h .  l i k e  c o m m o n  s a l t ,  s o m e t i m e s  a c t s  
a s  a  s t i m u l a n t  a n d  t h u s  l i b e r a t e s  s o m e  p h o s p h o r u s  o r  n i t r o g e n  f r o m  t h e  s o i l .  W i t h  p l e n t y  o f  
o r g a n i c  m a t t e r  ( h u m u s ) . i n  t h e  s o i l .  p o t a s s i u m  s a l t s  p r o d u c e  l i t t l e  o r  n o  e f f e c t .  
t ' l ' h i s  w a s  a t  l e a s t  o n e - h a l f  w e e d s ,  w h i l e  t h e  o t h e r  p l o t s  p r o d u c e d  g o o d  c l e a n  c l o v e r .  · T h e  
w e i g h t s  a r e  f o r  h a y  a i . r - < i r i e d  t o  c o n s t a n t  w e i g h t .  
TABLE~. WHEAT YIELDS IN SOIL JilXPERIMENTS: .ODIN FIELD: }"OUR­
YEAR ROTATION: LEGUME SERIES 
Typical Wheat Belt Soil: Gray Silt Loa.m Prairie of the Lower Illinois 
Glaciation 

Average of two series each year. 

Soil treatment applied. 
1903 1 1901- 1 1905 1 1906 1 1907 1 1908
Wheat, Wheat, Wheat, Wheat, Wheat, Wheat, 
bu. bu. bu. bu. bu. bu. 
None . .. ... ............... 
Legume (catch crops) ..... 
Legume, lime ............. 
Legume, lime, phosphorus 
Legume, lime, phosphorus, 
potassium ............ 

Gain for legume .... ..... 
Gain for lime.......... . .. 
Gain for phosphorus . ..... 














































































































Value of increase and cost of treatment 
· I I [Total ICost
1903 1904 1905 1906 1907 1908 for 6 for 6
[ years. years.I I I .. 

For legume .. . . . ........ $ .00 $ .00 $3.50 $2.10 $1.40 $ .70 $7.70 $ (?) 

10 ••••For lime .... . ...... .00 2.10 4.20 3.50 2.80 1.40 14.00 3.00 

For phosphoruso 0 000000.0 16030 8.40 8.40 2.10 5.00 5.60 ;~6.40 15.00* 
For potassium ..... , . . ... 3.50 2.10 '2.80 4.90 2.10 4.20 14.00 15.00tI I 

*£15.00 supplies 150 pounds of phosphorus in 1200 pounds of steamed bone meal. 
t .ll15.00 supplies 210 pounds of potassium in 600 p ::mnds of potassium sulfate. The stimulat­
ing effect of pot;1ssiuIn sulfate can be produced by kainit at much less expense. 
Note,-After the initia l application of at least two tons per acre of ground limestone prob­
ably one ton once in three years (costing about $1.50) will be sufilcient to keep the soil sweet. 
Most southern Illinois farmers are familiar With the practIce of sowing legume catch crops (as 
.cowpeas) in the corn . after the wheat. etc. 
P h o s p h o r u s  
I f  w e  c o u l d  d r a w  a t  w i l l  u p o n  t h e  p h o s p h o r u s  i n  t h e  f i r s t  s e v e n  i n c h e s  
o f  s o i l  o f  s o u t h e r n  I l l i n o i s ,  t h e  s u p p l y  ( a b o u t  8 0 0  p o u n d s )  w o u l d  b e  e n t i r e l y  
e x h a u s t e d  t o  t h a t  d e p t h  d u r i n g  t h e  l i f e t i m e  o f  o n e  m a n ,  i f  m a x i m u m  c r o p s  
w e r e  t a k e n  f r o m  t h e  l a n d .  A  h u n d r e d - b u s h e l  c r o p  o f  c o r n  r e q u i r e s  s e v e n ­
t e e n  p o u n d s  o f  p h o s p h o r u s  f o r  t h e  g r a i n  a n d  s i x  p o u n d s  f o r  t h e  s t a l k s .  
W h e a t ,  o a t s ,  a n d  c l o v e r  a l s o  d r a w  h e a v i l y  u p o n  p h o s p h o r u s .  W h e n  c r o p s  
a r e  f e d  t h e  a n i m a l s  s t o r e  i n  t h e i r  b o n e s  a b o u t  o n e - f o u r t h  o f  t h e  p h o s p h o r u s  
c o n t a i n e d  i n  t h e  f o o d  c o n s u m e d .  
B y  m e a n s  o f  d e c a y i n g  o r g a n i c  m a t t e r  w e  c a n  l i b e r a t e  e a c h  y e a r  a  s m a l l  
p e r c e n t a g e  o f  t h e  p h o s p h o r u s  i n  t h e  s o i l .  I f w e  n e e d  m o r e  t h a n  w e  c a n  p r o ­
f i t a , b l y  l i b e r a t e  f r o m  t h e  s o i l ,  w e  s h o u l d  a p p l y  i t  i n  t h e  c h e a p e s t  a n d  m o s t  
n a t u r a l  f o r m ,  p r e f e r a b l y  a s  s t e a m e d  b o n e  m e a l  o r  a s  f i n e l y  g r o u n d  r a w  r o c k  
p h o s p h a t e  i n  c o n n e c t i o n  w i t h  m a n u r e  o r  c l o v e r  o r  o t h e r  l e g u m e s .  S t e a m e d  
b o n e  m e a l  i s  r e a l l y  a  f : t r m  p r o d u c t  a n d  r a w  r o c k  p h o s p h a t e  i s  a  n a t u r a l  
p l a n t  f o o d  m a t e r i a l ,  a n d  n e i t h e r  w i l l  e v e r  i n j u r e  t h e  s o i l .  T h e  u s e  o f  a c i d ­
u l a t e d  m a n u f a c t u r e d  f e r t i l i z e r s  i s  n o t  a d v i s e d .  
A p p l i c a t i o n s  
O n  t h e  D u B o i s  e x p e r i m e n t  f i e l d  f o r  t h e  t h r e e  y e a r s ,  u ) 0 2 ,  1 9 0 3 ,  a n d  1 9 0 4 ,  
w e  a p p l i e d ,  i n  a l l  3 0 0  p o u n d s  p e r  a c r e  o f  c o m m e r c i a l  n i t r o g e n  a t  1 6  c e n t s  a  
p o u n d ,  a n d  f o r  t h e  s e v e n  y e a r s ,  1 9 0 2  t o  1 9 0 8 ,  w e  a p p l i e d ,  i n  a l l ,  1 7 5  p o u n d s  
p e r  a c r e  o f  p h o s p h o r u s  a t  1 0  c e n t s  a  p o u n d ,  a n d  2 8 0  p o u n d s  p e r  a c r e  o f  p o ­
t a s s i u m  a t  6 t  c e n t s  a  p o u n d .  M e a s u r e d  b y  t h e  i n c r e a s e  i n  c r o p  yields~ (at 
3 5  c e n t s  a  b u s h e l  f o r  c o r n ,  2 5  c e n t s  f o r  o a t s ,  7 0  c e n t s  f o r  w h e a t ,  a n d  $ 6 . 0 0  a  
t o n  f o r  h a y )  l i m e  a n d  p h o s p h o r u s  h a v e  p a i d  f o r  t h e m s e l v e s  a n d  l e f t  a  
l a r g e  p r o f i t  a n d  a  r i c h e r  s o U .  P o t a s s i u m  h a s  p a i d  f o r  i t s e l f  w i t h  l e s s  p r o f i t  
a n d  l e s s  s o i l  e n r i c h m e n t :  C o m m e r c i a l  n i t r o g e n  w a s  u s e d  w i t h  l a r g e  l o s s .  
F u r t h e r  I n f o r m a t i o n  
F o r  d e t a i l e d  i n f o r m a t i o n  r e g a r d i n g  y i e l d s  o f  a l l  c r o p s  g r o w n  o n  t h e s e  
f i e l d s ,  m e t h o d s  o f  s o i l  i m p r o v e m e n t ,  s o u r c e s ,  c o s t ,  a n d  m e t h o d s  o f  a p p l y i n g  
l i m e s t o n e ,  p l a n t  f o o d  m a t e r i a l s ,  c o m p a r a t i v e  v a l u e  o f  s t e a m e d  b o n e  m e a l  
a n d  r a w  r o c k  p h o s p h a t e ,  a l s o  o f  p o t a s s i u m  s u l f a t e  a n d  k a i n i t ,  s y s t e m s  o f  
c r o p  r o t a t i o n s ,  t h e  u s e  o f  l e g u m e  c a t c h  c r o p s ,  e t c . ,  s e e  B u l l e t i n s  9 9 ,  1 1 5 ,  1 2 3 ,  
a n d  C i r c u l a r s  9 7 ,  1 1 0  a n d  1 1 6 ,  w h i c h  w i l l  b e  s e n t  f r e e  o f  c h a r g e  u p o n  r e q u e s t .  
A n y o n e  i n t e r e s t e d  i n  I l l i n o i s  A g r i c u l t u r e  c a n  h a v e  h i s  n a m e  p l a c e d  
u p o n  t h e  p e r m a n e n t  f r e e  m a i l i n g  l i s t  f o r  a l l  c i r c u l a r s  a n d  b u l l e t i n s ,  u p o n  
h i s  o w n  r e q u e s t ,  w h i c h  sho~lld b e  m a d e  b y  l e t t e r  o r  p o s t a l  c a r d  a d d r e s s e d  
A G R I C U L T U R A L  E X P E R I M E N T  S T A T I O N ,  
U r b a n a ,  I l l .  
